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Parental smoking with LBW, SGA and preterm birth 21logistic regression analyses were performed to estimate the odds ratios and 95% confidence in-
tervals of preterm delivery, LBW, and SGA infants during the different parental smoking status
and the different pregnancy stages.
Results: After adjusting for the physical and socioeconomic status of the parents and for
paternal smoking during the same period, we found that maternal smoking decreased birth
weight. Compared with the nonsmoking groups, all the maternal smoking groups had higher in-
cidences of LBW, SGA, and preterm birth infants, especially when the mothers smoked >20 cig-
arettes/day. The association of paternal smoking with LBW, SGA, and preterm birth infants was
insignificant.
Conclusion: Maternal smoking is responsible for increased incidences of LBW and preterm de-
livery of babies, and therefore, smoking cessation/reduction should be advised to pregnant
women to reduce morbidities in their neonates. Further studies are needed to clarify the cor-
relation of fetal health with passive smoking, including exposure to environmental tobacco
smoke and to other smokers in the family.
Copyright ª 2013, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Low birth weight (LBW) is associated with increased mor-
bidities and mortalities in neonates. Preterm birth also
leads to several complications, such as respiratory distress,
feeding intolerance, or below-normal neurodevelopment
compared with term infants. Many factors contribute to
LBW and preterm birth, and one of the important factors is
prenatal exposure to smoking, such as maternal smoking
and passive smoke exposure.
Maternal active smoking during pregnancy induces birth-
weight decrease and significantly increases the risk of
LBW.1,2 Reduced birth weight was found to be adversely
correlated with the extent of maternal smoking during
pregnancy.3,4 Chiolero et al revealed that maternal smoking
of 10 cigarettes/day is significantly associated with LBW,
small for gestational age (SGA), and preterm birth. How-
ever, smoking 1e9 cigarettes/day was associated with LBW
and SGA, but not preterm birth.3
Paternal smoking is also an important risk factor for LBW
of the offspring. Horta et al revealed that women whose
partners smoked were 1.3 times more likely to have a
growth-retarded child than women with nonsmoking part-
ners.5 Although the interaction between paternal and
maternal smoking is still not evident, birth weight of infants
was found to be further reduced if both parents smoked.6
In this study, we discuss the effects of maternal and
paternal smoking on the offspring during the different
stages of pregnancy.
2. Methods
2.1. Study population: Taiwan Birth Cohort Study
The Taiwan Birth Cohort Study, the first national birth
cohort study in Taiwan, is a prospective longitudinal cohort
study. In the current study, we used a multistage stratified
systematic sampling design to obtain representative sam-
ples from the 2005 Taiwan national birth registration data.
We divided 369 towns into 12 strata according to theadministrative division (4 strata) and the total fertility rate
(3 strata), and randomly sampled 90 of the 369 towns. Using
the principle of proportion probability to size, 24,200 pairs
of postpartum women and their newborns were recruited
from these 90 towns.72.2. Data collection
Between June 2005 and July 2006, we interviewed the
24,200 postpartum women at their homes 6 months after
their deliveries by a structured questionnaire. Overall, 2952
women were lost to follow-up because of refusal to
participate, having shifted to a different place, incorrect
addresses, infant deaths, and other reasons. Eventually,
21,248 postpartum women were interviewed, and the
completed interview rate was 87.8%. We obtained infor-
mation on age, education, parity, gender of the infant,
total weight gain during pregnancy, and maternal and
paternal smoking patterns.
In this study, LBW was defined as a birth weight <2500 g,
and preterm delivery meant a gestational age <37 weeks.
The SGA was defined as a birth weight below the 10th
percentile of gender-specific birth weight for gestational
age based on the 1998e2002 nationwide singleton birth-
weight percentiles.82.3. Patterns of smoking exposure
Information on the patterns of smoking exposure was ob-
tained from the interview questionnaire. The relevant
questions were “Did the mother or the father smoke before
pregnancy, in the first 3 months of pregnancy, and 4 months
after pregnancy?” and “If yes, how many cigarettes were
smoked in one day?” According to the amount of smoking,
we categorized the mothers and fathers into four groups,
namely, nonsmoking, 1e10 cigarettes/day, 11e20 ciga-
rettes/day, and >20 cigarettes/day during three different
stages of pregnancy (preconception, first trimester, and
second and third trimesters).
Table 1 Frequencies of parental smoking and
characteristics.
Characteristics Mothers Fathers
N (%) N (%)
Parental smoking
Preconception
No 19,588 (92.3) 9764 (46.3)
1e10 cigarettes/day 1205 (5.7) 5207 (24.7)
11e20 cigarettes/day 381 (1.8) 4971 (23.6)
>20 cigarettes/day 47 (0.2) 1158 (5.5)
First trimester
No 20,486 (96.5) 9881 (46.8)
1e10 cigarettes/day 609 (2.9) 5301 (25.1)
11e20 cigarettes/day 114 (0.5) 4806 (22.8)
>20 cigarettes/day 14 (0.1) 1109 (5.3)
Second and third trimesters
No 20,623 (97.2) 9898 (46.9)
1e10 cigarettes/day 512 (2.4) 5298 (25.1)
11e20 cigarettes/day 77 (0.4) 4798 (22.7)
>20 cigarettes/day 11 (0.1) 1099 (5.2)
Nationality
Taiwanese 18,409 (86.6) 20,940 (99.1)
Foreign born 2837 (13.4) 187 (0.9)
Age
<20 years 437 (2.1) 35 (0.2)
20e34 years 18,125 (85.3) 13,113 (65.2)
35 years 2686 (12.6) 6965 (34.6)
Education
High school or below 11,596 (54.7) 11,347 (53.8)
University or above 9588 (45.3) 9726 (46.2)
Parity
0 10,719 (50.4) d
1 8166 (38.4) d
2 2369 (11.1) d
Total weight gain during pregnancy
<10 kg 3526 (16.6) d
10e17 kg 12,769 (60.1) d
>17 kg 4953 (23.3) d
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The following were considered as potential confounding
variables for gestational age, birth weight, and SGA:
maternal age (<20, 20e34, and >35 years), education
(senior high school and below and above university), parity
(0, 1, and >2), total body-weight gain during pregnancy
(<10, 10e17, and >35 kg), and gender of the infant.
2.5. Statistical analyses
The relationships of parental smoking with gestational age
and birth weight during the different periods of pregnancy
were assessed using multivariate linear regression to con-
trol for maternal age, nationality, education, parity, total
weight gain during pregnancy, gender of the infant, multi-
fetus, and another parent’s smoking during the same
period. Multiple logistic regression analyses were per-
formed to estimate the odds ratios (ORs) and 95% confi-
dence intervals of preterm delivery, LBW, and SGA during
the different parental smoking status and different stages
of pregnancy, after adjusting for maternal age, nationality,
education, parity, total weight gain during pregnancy,
gender of the infant, multifetus, and paternal smoking
during the same period. The doseeresponse relationship
was tested by trend test. The statistical threshold for sig-
nificance was set at 0.05. All statistical analyses were
performed using SPSS for Windows, release 12.0.
3. Results
The proportions of maternal smoking before pregnancy,
during the first trimester, and during the second and third
trimesters were found to be 7.7%, 3.5%, and 2.8%, respec-
tively (Table 1). However, the proportions of paternal
smoking before pregnancy, during the first trimester, and
during the second and third trimesters were 46.3%, 46.8%,
and 46.9%, respectively. The wives’ pregnancy did not seem
to affect paternal smoking behavior.
Both the gestational age and birth weight of the
offspring of mothers who smoked during the different
pregnancy stages were lower than those of the offspring of
nonsmoking mothers (Table 2). This effect was especially
significant among mothers who smoked >20 cigarettes/day.
Among the paternal smoking groups, the gestational age
and birth weight of their offspring did not obviously change
with the smoking amounts. Compared with the nonsmoking
group, in the maternal smoking groups, the incidences of
preterm birth and LBW increased with the number of cig-
arettes smoked daily (Table 3). The incidence of SGA in-
fants also increased in the maternal smoking groups. On the
contrary, the incidences of preterm birth, LBW, and SGA
differed insignificantly between the paternal smoking and
nonsmoking groups.
Table 4 shows the significant effects of maternal smok-
ing on gestational age, especially for the groups of mothers
who smoked 1e10 cigarettes and >20 cigarettes/day. The
effect of paternal smoking on gestational age was not sig-
nificant, regardless of the status of paternal smoking, but
the effect on birth weight was evident in the group of
fathers who smoked 11e20 cigarettes/day. In addition,compared with the nonsmoking group, all infants of the
maternal smoking groups had lower birth weight, ranging
from e70.47 to e398.34 g. Our study revealed that during
preconception and the first trimester, maternal smoking of
>20 cigarettes/day had a greater detrimental effect on
birth weight than did maternal smoking of 20 cigarettes/
day. During the second and third trimesters, maternal
smoking of >10 cigarettes/day led to a lower birth weight
than did maternal smoking of 10 cigarettes/day, but the
effect on birth weight decrease was similar between groups
in which the mothers smoked 11e20 or >20 cigarettes/day.
Maternal smoking during preconception and all stages of
pregnancy significantly affected LBW, and this effect was
more obvious in infants whose mothers smoked >20 ciga-
rettes/day (Table 5). In addition, maternal smoking of 20
cigarettes/day contributed to a higher rate of SGA than did
not smoking. Irrespective of the stage of pregnancy,
maternal smoking clearly correlated with preterm delivery,
especially when the mothers smoked >20 cigarettes/day.
However, results of multiple logistic regression analysis






Mean (SD) Mean (SD)
Gestational age (weeks)
Preconception
No 38.4 (1.61) 38.4 (1.62)
1e10 cigarettes/day 38.3 (1.66) 38.4 (1.58)
11e20 cigarettes/day 38.3 (1.55) 38.4 (1.68)
>20 cigarettes/day 37.9 (2.36) 38.4 (1.55)
First trimester
No 38.4 (1.61) 38.4 (1.61)
1e10 cigarettes/day 38.2 (1.75) 38.4 (1.58)
11e20 cigarettes/day 38.1 (1.47) 38.4 (1.68)
>20 cigarettes/day 37.0 (3.04) 38.4 (1.56)
Second and third trimesters
No 38.4 (1.61) 38.4 (1.61)
1e10 cigarettes/day 38.2 (1.63) 38.4 (1.58)
11e20 cigarettes/day 38.1 (1.51) 38.4 (1.68)
>20 cigarettes/day 36.5 (3.39) 38.4 (1.56)
Birth weight (g)
Preconception
No 3111.3 (445.97) 3113.1 (416.03)
1e10 cigarettes/day 3042.1 (458.81) 3109.5 (440.31)
11e20 cigarettes/day 2973.0 (462.33) 3086.5 (457.75)
>20 cigarettes/day 2925.8 (582.40) 3096.2 (455.65)
First trimester
No 3109.9 (446.21) 3113.7 (445.86)
1e10 cigarettes/day 2956.7 (466.87) 3106.9 (442.67)
11e20 cigarettes/day 2958.1 (449.49) 3087.7 (454.59)
>20 cigarettes/day 2752.0 (768.07) 3095.1 (462.80)
Second and third trimesters
No 3109.2 (446.53) 3114.1 (445.67)
1e10 cigarettes/day 2949.6 (459.94) 3106.8 (443.12)
11e20 cigarettes/day 2934.6 (472.00) 3087.6 (454.71)
>20 cigarettes/day 2721.1 (794.00) 3093.6 (461.06)
SD Z standard deviation.
Parental smoking with LBW, SGA and preterm birth 23indicated that paternal smoking was not correlated with
preterm delivery, LBW, or SGA (Table 5).
4. Discussion
In Taiwan, 48.2% of male adults and 5.3% of female adults
smoked cigarettes in 2004. In 2010, 19.8% of adults smoked
cigarettes, and this included 35.0% of the male and 4.1% of
the female adult population.9 In the United States, 25.2%
women were found to smoke during the 3 months before
pregnancy in 2009 and 51.7% of them quit smoking during
pregnancy; the prevalence of maternal smoking during the
last 3 months of pregnancy was 12.4%.10 In our cohort study,
7.7% of mothers smoked before pregnancy, and 2.8% of
mothers smoked during the second and third trimesters.
However, the prevalence of paternal smoking was similar to
that of the average male adult, and this smoking behavior
did not change on account of their wives being pregnant.Although the prevalence of maternal smoking was rela-
tively low in our study, all the maternal smoking groups,
irrespective of the period of smoking (during preconception
or during the stages of pregnancy), revealed a higher inci-
dence of LBW than did the nonsmoking groups, and this
association showed a dose-related trend. The incidence of
SGA infants was also higher in the maternal smoking groups,
especially among the mothers who smoked 20 cigarettes/
day. However, the OR of maternal smoking of >20 ciga-
rettes/day and SGA infants was insignificant. In the group of
maternal smoking of >20 cigarettes/day, 47, 14, and 11
mothers were found to smoke during preconception, during
the first trimester, and during the second and third tri-
mesters, respectively. The small numbers of these groups
might result in errors in estimation. According to the mul-
tiple logistic regression model, maternal smoking revealed
a dose-dependent trend with respect to SGA infants.
The results of this study show that maternal smoking is
significantly correlated with LBW and preterm delivery. In
our study, 57.3% of the LBW infants were delivered preterm
and 44% were SGA at birth. Preterm delivery adversely af-
fects birth weight, and intrauterine growth restriction
(IUGR) also contributes to LBW. Maternal smoking may
affect intrauterine growth and birth weight through the
following possible mechanisms. Nicotine, the most impor-
tant component of tobacco, is present in the placenta at
15% higher concentration than in maternal blood. Nicotine
causes uterine vasoconstriction by inducing maternal
catecholamine release.5,11 Furthermore, maternal smoking
increases carboxyhemoglobin levels of umbilical arteries
and this results in fetal hypoxia.11 Maternal smoking
may also affect LBW by decreasing the concentration of
leptin.12
Although maternal smoking affects the fetus during all
stages of pregnancy, the most significant effect on the birth
weight of the offspring occurs during late pregnancy,
especially in the case of mothers who are heavy smokers
(>8e10 cigarettes/day).5,13e16 Bernstein et al reported
that maternal smoking during the third trimester was the
strongest predictor of birth weight after adjusting for
gestational age. Each cigarette smoked per day during the
third trimester is estimated to contribute to a 27-g reduc-
tion in the birth weight of the infant.16 England et al
revealed that birth weight declined sharply due to maternal
smoking during the third trimester; however, they found
that this effect leveled off at >8 cigarettes/day.15 Horta
et al also found a similar doseeresponse pattern that was
evident up to 10 cigarettes/day, but not for higher con-
sumption rates.5
Our study revealed an inverse correlation between birth
weight and the number of cigarettes smoked per day at
enrollment. In addition, the offspring of mothers who
smoked >20 cigarettes/day was most susceptible to having
LBW, irrespective of the stage of pregnancy during which
the mothers smoked. This may be because mothers who
were heavy smokers before pregnancy tended to continue
smoking during pregnancy as well. We also found that the
risk of LBW was strongest in the case of offspring whose
mothers smoked heavily during the second and third
trimesters.
England et al noted that a reduction in the smoking
amount to <8 cigarettes/day before the third trimester
Table 3 Preterm birth, low birth weight, and small for gestational age by parental smoking.
Parental smoking N Maternal smoking N Paternal smoking
N (%) N (%)
Preterm birth Preterm birth
Preconception
No 19,588 1614 (8.2) 9764 792 (8.1)
1e10 cigarettes/day 1205 115 (9.5) 5207 440 (8.5)
11e20 cigarettes/day 381 43 (11.3) 4971 439 (8.8)
>20 cigarettes/day 47 9 (19.2) 1158 101 (8.7)
First trimester
No 20,487 1699 (8.3) 9881 797 (8.1)
1e10 cigarettes/day 608 64 (10.5) 5301 452 (8.5)
11e20 cigarettes/day 114 15 (13.2) 4806 424 (8.8)
>20 cigarettes/day 14 3 (21.4) 1109 98 (8.8)
Second and third trimesters
No 20,623 1719 (8.3) 9898 798 (8.1)
1e10 cigarettes/day 512 50 (9.8) 5291 449 (8.5)
11e20 cigarettes/day 77 9 (11.7) 4798 425 (8.9)
>20 cigarettes/day 11 3 (27.3) 1099 97 (8.8)
Low birth weight Low birth weight
Preconception
No 19,588 1281 (6.5) 9764 637 (6.5)
1e10 cigarettes/day 1205 114 (9.5) 5207 351 (6.7)
11e20 cigarettes/day 381 53 (13.9) 4971 370 (7.4)
>20 cigarettes/day 47 7 (14.9) 1158 84 (7.3)
First trimester
No 20,487 1355 (6.6) 9881 646 (6.5)
1e10 cigarettes/day 608 80 (13.2) 5301 361 (6.8)
11e20 cigarettes/day 114 17 (14.9) 4806 354 (7.4)
>20 cigarettes/day 14 3 (21.4) 1109 81 (7.3)
Second and third trimesters
No 20,623 1372 (6.7) 9898 646 (6.5)
1e10 cigarettes/day 512 67 (13.1) 5291 360 (6.8)
11e20 cigarettes/day 77 13 (16.9) 4798 355 (7.4)
>20 cigarettes/day 11 3 (27.3) 1099 80 (7.3)
SGA SGA
Preconception
No 19,588 1652 (8.4) 9764 807 (8.3)
1e10 cigarettes/day 1205 137 (11.4) 5207 440 (8.5)
11e20 cigarettes/day 381 61 (16.0) 4971 473 (9.5)
>20 cigarettes/day 47 4 (8.5) 1158 114 (9.8)
First trimester
No 20,487 1736 (8.5) 9881 817 (8.3)
1e10 cigarettes/day 608 96 (15.8) 5301 455 (8.6)
11e20 cigarettes/day 114 20 (17.5) 4806 455 (9.5)
>20 cigarettes/day 14 2 (14.3) 1109 107 (9.7)
Second and third trimesters
No 20,623 1748 (8.5) 9898 817 (8.3)
1e10 cigarettes/day 512 90 (17.6) 5291 456 (8.6)
11e20 cigarettes/day 77 15 (19.5) 4798 456 (9.5)
>20 cigarettes/day 11 1 (9.1) 1099 105 (9.6)
SGA Z small for gestational age.
24 T.-J. Ko et alimproved birth weight.15 However, Jaddoe et al found that
a reduction in the amount of smoking, from 5 to <5 cig-
arettes/day, without quitting completely had a smaller
nonsignificant effect on birth weight.13 Horta et al found
that the offspring of women who stopped smoking in thefirst trimester had a similar risk of LBW to the offspring of
nonsmoking mothers.5 Because the effect of maternal
smoking on birth weight is most apparent during the late
trimester, complete cessation of smoking or at least a
reduction in the amount of smoking during the early
Table 4 Parental smoking on gestational age and birth weight by multiple linear regressions.
Parental smoking Gestational age (weeks) Birth weight (g)




1e10 cigarettes/day 0.14 (0.066) 0.001 146.30 (17.85) <0.0001
11e20 cigarettes/day 0.29 (0.152) 0.149 139.87 (41.24) 0.001
>20 cigarettes/day 1.39 (0.425) 0.023 281.72 (115.34) 0.015
First trimester
No Reference Reference
1e10 cigarettes/day 0.12 (0.071) 0.100 153.27 (19.34) <0.0001
11e20 cigarettes/day 0.24 (0.188) 0.204 143.75 (51.01) 0.005
>20 cigarettes/day 1.82 (0.462) <0.0001 398.34 (125.35) 0.001
Second and third trimesters
No Reference Reference
1e10 cigarettes/day 0.16 (0.048) 0.001 70.47 (12.96) <0.0001
11e20 cigarettes/day 0.12 (0.083) 0.149 130.79 (22.54) <0.0001




1e10 cigarettes/day 0.01 (0.027) 0.691 6.10 (7.32) 0.404
11e20 cigarettes/day 0.05 (0.028) 0.108 19.17 (7.74) 0.013
>20 cigarettes/day 0.006 (0.05) 0.910 12.47 (13.53) 0.357
First trimester
No Reference Reference
1e10 cigarettes/day 0.03 (0.027) 0.349 10.01 (7.25) 0.167
11e20 cigarettes/day 0.05 (0.029) 0.082 21.10 (7.75) 0.006
>20 cigarettes/day 0.02 (0.050) 0.630 16.30 (13.70) 0.234
Second and third trimesters
No Reference Reference
1e10 cigarettes/day 0.03 (0.027) 0.333 10.51 (7.25) 0.147
11e20 cigarettes/day 0.05 (0.029) 0.059 22.18 (7.74) 0.004
>20 cigarettes/day 0.03 (0.051) 0.548 18.95 (13.74) 0.168
SE Z standard error.
* Values have been adjusted for maternal age, nationality, education, parity, total weight gain during pregnancy, gender of the infant,
multifetus, and paternal smoking in the same period.
y Values have been adjusted for maternal age, nationality, education, parity, total weight gain during pregnancy, gender of the infant,
multifetus, and maternal smoking in the same period.
Parental smoking with LBW, SGA and preterm birth 25trimester is the best policy that can be adopted by the
mothers in an effort to increase the birth weight of their
offspring.5,14e16
The effects of paternal smoking on SGA and LBW of their
offspring are still equivocal, but many studies showed a
significant decrease in the birth weight of their offspring,
ranging from 30e113 g.2,4,6,17,18 In addition to the negative
effect on birth weight, paternal smoking is associated with
increased perinatal mortalities.19
Other sources of tobacco exposure, such as environ-
mental tobacco smoke (ETS), including smoke at the
workplace and passive smoke from other smoking members
of the family, also negatively affect the neonate. Exposure
of mothers to ETS was associated with LBW, and the risk of
LBW and SGA of the offspring was significantly increased at
term.20,21 Misra and Nguyen indicated that ETS was asso-
ciated with reductions in birth weight, ranging from 25 to90 g.17 Dejmek et al showed that ETS exposure increased
the incidence of LBW, especially in ETS-exposed smoking
mothers. Among the babies of smoking mothers, the
decrease in birth weight was more evident in the ETS-
exposed group than in the ETS-unexposed group. By
contrast, ETS exposure did not increase the risk of IUGR in
nonsmoking mothers, but increased the adjusted ORs of
IUGR for smoking mothers from 1.64 to 2.13.22
In our study, paternal smoking did not have any significant
influences on the LBW, SGA, or preterm birth of their
offspring. This effect may be evident within a gene-
susceptible group. Moreover, fathers may have chosen to not
smoke in the presence of their pregnant wives and smoke
elsewhere instead. Other ETS exposure sources of those
mothers may be one of the confounding factors, as 24.9% of
adults in Taiwan were exposed to ETS at home and 22.1% at
work.9 However, maternal smoking was found to be
Table 5 Parental smoking on preterm birth, low birth weight, and small for gestational age by multiple logistic regression.




No Reference Reference Reference
1e10 cigarettes/day 1.21 (0.97e1.51) 1.64 (1.31e2.07) 1.35 (1.11e1.64)
11e20 cigarettes/day 1.43 (1.00e2.04) 2.48 (1.76e3.49) 2.05 (1.53e2.77)
>20 cigarettes/day 2.78 (1.27e6.10) 3.46 (1.02e5.97) 0.64 (0.20e2.08)
Test for trend 0.001 <0.0001 <0.0001
First trimester
No Reference Reference Reference
1e10 cigarettes/day 1.20 (0.89e1.60) 2.27 (1.72e2.99) 2.06 (1.62e2.61)
11e20 cigarettes/day 1.63 (0.89e2.98) 2.72 (1.53e4.85) 2.17 (1.28e3.67)
>20 cigarettes/day 3.58 (0.97e13.30) 3.12 (0.67e14.60) 0.88 (0.11e6.88)
Test for trend 0.013 <0.0001 <0.0001
Second and third trimesters
No Reference Reference Reference
1e10 cigarettes/day 1.09 (0.80e1.51) 2.25 (1.68e3.02) 2.34 (1.82e3.00)
11e20 cigarettes/day 1.43 (0.67e3.07) 2.71 (1.33e5.49) 2.61 (1.40e4.86)
>20 cigarettes/day 3.87 (1.01e14.82) 6.33 (1.60e25.00) 1.10 (0.14e8.80)
Test for trend 0.092 <0.0001 <0.0001
Paternal smoking y
Preconception
No Reference Reference Reference
1e10 cigarettes/day 1.07 (0.94e1.23) 1.10 (0.94e1.49) 1.00 (0.88e1.13)
11e20 cigarettes/day 1.06 (0.93e1.22) 1.12 (0.96e1.31) 1.09 (0.96e1.24)
>20 cigarettes/day 1.07 (0.84e1.35) 1.14 (0.87e1.27) 1.12 (0.90e1.40)
Test for trend 0.348 0.127 0.155
First trimester
No Reference Reference Reference
1e10 cigarettes/day 1.09 (0.96e1.25) 1.11 (0.95e1.28) 1.02 (0.90e1.15)
11e20 cigarettes/day 1.08 (0.94e1.24) 1.13 (0.97e1.32) 1.09 (0.96e1.25)
>20 cigarettes/day 1.12 (0.88e1.42) 1.19 (0.91e1.55) 1.10 (0.88e1.38)
Test for trend 0.176 0.097 0.215
Second and third trimesters
No Reference Reference Reference
1e10 cigarettes/day 1.09 (0.96e1.24) 1.11 (0.96e1.29) 1.03 (0.91e1.16)
11e20 cigarettes/day 1.10 (0.95e1.26) 1.14 (0.98e1.34) 1.10 (0.96e1.25)
>20 cigarettes/day 1.13 (0.89e1.44) 1.19 (0.91e1.56) 1.09 (0.87e1.36)
Test for trend 0.123 0.069 0.227
CI Z confidence interval; OR Z odds ratio.
* Values have been adjusted for maternal age, nationality, education, parity, total weight gain during pregnancy, gender of the infant,
multifetus, and paternal smoking in the same period.
y Values have been adjusted for maternal age, nationality, education, parity, total weight gain during pregnancy, gender of the infant,
multifetus, and maternal smoking in the same period.
26 T.-J. Ko et alresponsible for increased incidences of LBW and preterm de-
livery of babies. Thus, smoking cessation/reduction should be
advised to pregnant women to reduce morbidities in their
neonates. Further studies are needed to clarify the correla-
tion of fetal health with passive smoking, including exposure
to ETS and to other smoking members of the family.
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